The Tiznit region has an arid to semi-arid climate. Rainfall is scarce and the reuse of wastewater for crop irrigation is common, and consequently groundwater can be contaminated by chemical and biological pollutants. A wastewater treatment plant is constructed with the aim of producing water suitable for reuse in agriculture and reducing groundwater pollution. The aim of this study is to assess the impact of factors that may influence groundwater quality, namely wastewater reuse and fertilizer use in the region. Groundwater was collected monthly over 1 year from five shallow wells (P1-P5) and analysed for a range of physicochemical and microbiological parameters. Concentrations frequently exceeded the WHO standards for potable water. The average concentration of nitrate was 98 mg/L. Conductivity varied from 1,930 to 2,500 μS/cm over four of the wells but was 11,703 in P3, which was close to the treatment plant. Bacteriological contamination was also found, with total coliforms varying from 0 at P1 to 9,000 cfu/100 mL at P4 and fecal coliforms (FC) 0 in P1, P2, P3 and P5 but up to 250 FC/100 mL at P4. Fecal streptococci (FS) varied from 0 to 3,500 FS/100 mL at P4. These values widely exceeded the limit for bacteria in water (0 units/100 mL).
INTRODUCTION
Water resources in Morocco are under pressure due to low and irregularly distributed rainfall, high temperatures, wind, and low humidity, which often results in the occurrence of drought. As water needs for human population increase over time, the recourse to new water resources is necessary.
Agricultural reuse of treated wastewater can be a real solution for better management of water resources, given that the volume of wastewater treated in different treatment stations is an available and regular resource. In addition, the use of treated wastewater has many advantages in terms of rationalization in water management, and the use of this water is also beneficial to farmers because it contains minerals and nutrients, and it is cheap as well (Abouelouafa et al. ) . Therefore, there are a variety of factors driving wastewater use in agriculture. Such factors are physical, economic, social and political (Mateo-Sagasta & Burke
).
However, this practice imposes constraints on the quality of treated water, and assessing its subsequent impact requires groundwater quality monitoring. In Tiznit province, the wastewater treatment works is located on the left bank of Sidi Abderrahmene River, and the wastewater is discharged into this river. The wastewater treatment works is 800 m away from the residential area in Doutarga and 1,900 m away from the urban area of Tiznit. The treatment, which involves a series of lagoons, is designed to limit the amount of organic matter and inorganic pollutants discharged into the environment. Many micropollutants are not removed by this level of treatment, and they are detected in irrigated fields. The impact on groundwater is not known.
Groundwater quality in a region is largely determined by both natural processes (dissolution and precipitation of minerals, groundwater velocity, quality of recharge waters and interaction with other types of water aquifers) and anthropogenic activities (Gordana et Others works (Bricha et al. ) have evaluated the impact of the intensification of agricultural activity and discharges of untreated wastewater on the physicochemical and bacteriological quality of M'nasra groundwater. These authors found that the concentration of nitrate exceeded the recommended norm. Also, they reported that M'nasra groundwater presents high bacteriological pollution. However, according to our knowledge, no study had been conducted in the Tiznit region. The aim of this study is to evaluate groundwater quality in the region, particularly in the area of the wastewater treatment station, and to assess this against possible pollutant sources such as wastewater reuse or use of fertilizers.
MATERIALS AND METHODS

Study area
The Tiznit province belongs to the region of Souss-MassaDrâa. It is located between 29 and 30 W north in latitude.
Its area is 6,960 km², with 1,150 km² of plains. In past decades, the city expanded onto the neighbouring rural areas so that it currently includes the localities of Atbane and Doutarga. In this province, the main economic activities are agriculture, livestock, and trade. Farming is carried out in small irrigated zones, either from water sources (900 acres), or by spreading running water or treated wastewater 
Water samples and analytical techniques
The plain of Tiznit contains two kinds of aquifer. Both are used for drinking and irrigation: • widespread table in gréso-shale formations beneath the Plio-quaternaires deposits;
• a discontinuous five sites, the frequency of water use by their owners and their geographical distribution around the wastewater treatment plant was considered ( Figure 1 ). For each sample, before starting sampling, the pump spout was heated with a gas torch, and then the pump was left to run to obtain a true sample of the well water. Each sample was placed in a 500 mL sterile bottle according to the Moroccan standards (Norm ). Immediately after sampling, the bottles were labeled (date, number of the well, type of analysis) and placed in the dark in an icebox at 4-6 W C before being transported to the laboratory for analysis on the same day.
Physicochemical parameters studied in the field were air and water temperatures ( Every trimester during the period study (March, June, September, December 2011), we examined the quality of treated wastewater at its exit, so as to deduce if there was a correlation between the quality of water in the wells and the treated wastewater. The studied parameters were as follows: nitrates, electrical conductivity and FC.
RESULTS AND DISCUSSION
Physicochemical parameters Table 2 ).
The P1, P2, P4 and P5 well waters were classified in the middle class (1,300-2,700 μS/cm), taking into account that 2,500 μS/cm is the value accepted by European standards 
Bacteriological parameters
Human activities on the land surface may cause groundwater contamination by bacterial pathogens. In general, the microbiological quality of groundwater should be better than that of surface water, since pathogens are filtered by the soil and subsoil during the recharge process. Leaking waste water evacuation systems, leaking septic tanks, slurry and organic waste deposits, buried biomass, including animal remains, may be responsible for pathogen contamination of groundwater (Fetouani et al. ) . Conductivity (μs/cm) <400 400-1,300 1,300-2,700 2,700-3,000 >3,000 the origin of the contamination, which is strictly animal, as the area is known to have high numbers of poultry around P4. These results confirm the observations of Jagals et al. conductivity of the groundwater can be related to the intrusion of sea water; and the bacteriological contamination can be related to animal or human pollution.
In conclusion, the contamination of the five wells studied exceeded Moroccan standards regarding well water which is used as drinking water, irrigation water and other uses. In fact, the physico-chemical properties of these water wells did not allow their recommendation for human consumption because nitrates exceeded the Moroccan standards (50 mg/L); electrical conductivity in the P1, P2, P4 and P5 water wells was medium, whereas a high value of conductivity was noted in the P3 well water, indicating saline water. In addition, bacterial pollution was high and permanent in all the wells, with high contamination by FC and FS especially in the P4 well water. As the ratio of FC/FS was less than 4, we confirm that the origin of this contamination is animal. To summarize, most analyses revealed that Tiznit groundwater quality (in Atteban and Douterga localities) did not comply with the European, Moroccan and WHO standards. To address this situation we recommend the following:
• Treated water must maintain the same quality from the wastewater treatment plant to the fields for irrigation.
• Farmers must consider rational fertilization, taking into account the charge of treated water in some fertilizers (nitratres).
• Respect for good irrigation practices in the case of reuse of treated water.
• The application of guidance programs by users of well waters.
